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Summary
It is possible by means of peritoneal dialysis to correct hyponatraemia occurring in liver failure. The normalization is not, however, attended by any apparent improvement in liver function, hepatic encephalopathy or renal function. Likewise correction of the serum ammonia level did not improve the clinical picture.
A correction of the extracellular ion concentration and a possible more normal intracellular composition achieved by peritoneal dialysis may thus eliminate one life-threatening factor in severe liver failure. However, this does not seem to improve the chances of survival of the patients.
IN spite of the fact that the salt and water intake varies considerably, the serum sodium concentration in normal individuals remains extremely constant between 135 and 145 mEq/l. The major part of the osmotically active solutes in the serum are the salts of sodium, and since the body preserves the total solute concentration in the serum within narrow limits of some 275-290 mmol/kg water, the serum sodium concentration is kept fairly constant. A slight rise of 1-2% in effective total solute concentration is able to stimulate maximal release of ADH as shown by Verney. This is probably the best illustration of the effectiveness of body solute and water regulation.
Except for a few special conditions, i.e. uraemia, hyperglycaemia and hyperlipidaemia, the serum sodium concentration reflects the total solute concentration of serum, which can be calculated approximately by doubling the serum sodium concentration. This is also true for patients with liver diseases with sodium and water retention. The serum sodium concentration serves as an index of the concentration of water in the body fluids, since the interstitial fluid is simply an ultrafiltrate of the serum, with the same concentration of small solutes except for the small differences dictated by the Donnan effect, and since the tonicity of the intracellular fluids is the same as that of the extracellular fluids. The greater part of the total exchangeable sodium is located in the extracellular compartments. Since the volume of the extracellular fluid depends on the quantity of sodium there, the state of hydration reflecting the extracellular fluid volume is a result of the extracellular content of sodium.
With serum sodium concentrations below 135 mEq/l, hyponatraemia is frequent in patients with liver disease. Serum sodium concentration in these cases, as in other clinical conditions with hyponatraemia, is a good prognostic index. Values below 100 mEq/l are usually not compatible with life. In conditions with hyponatraemia, the symptoms generated by the low serum sodium and those of the underlying disease are difficult to separate. The symptoms of hyponatraemia, i.e. difficulty in concentrating, anorexia, headache, apathy, nausea, vomiting and perhaps convulsions are all symptoms which may be found in hepatic coma or precoma and normal serum sodium concentration. However, from clinical observations of the hyponatraemic state in other diseases, it is probably justifiable to expect the known symptoms in liver diseases to result from dilution. Hyponatraemia occurs clinically in two different sets of circumstances in liver disease, and always reflects relative excess of water over solutes in the body.
The term 'depletional' refers to the total exchangeable sodium which in this condition is below the normal amount. This type of hyponatraemia with a net deficit of total exchangeable sodium and contracted extracellular fluid volume is rarely seen in patients with liver diseases. When it is, it is most often associated with vigorous treatment with potent diuretics. Often this is accompanied by grave hypokalaemia in spite of supplementation of potassium salts.
In the dilutional type of hyponatraemia, which is frequent in patients with cirrhosis of the liver, the serum sodium concentration is often less than 120 mEq/l, while this low level is not usually observed in hyponatraemia due to sodium depletion.
Since the study of Hecker and Sherlock (1956) , hyponatraemia and overhydration have been regarded as preceding symptoms of functional renal failure in cirrhosis. Because of this, and because At the time of dialysis four patients had normal urine output and normal serum creatinine, five had normal diuresis but additional azotaemia (serum creatinine > 1P3 mg%) and eight had additional azotaemia as well as oliguria (< 500 ml/24 h). In these three groups of patients the serum sodium was uniformly extremely low. Peritoneal dialysis was started when the serum sodium was below 125 mEq/l. Two litres of ascitic fluid were removed initially, and simultaneously 200 ml of 20 % of human albumin were given intravenously. The dialysing solution was preheated to 370C. The solution contained 140 mEq Na+, 4 mEq K +, 1 8 mEq Mg + +, 45 mEq lactate, and 1.5 % glucose (372 mmol/l). Every cycle of 2 1 lasted for 1 hr. Total dialysing time averaged 48 hr. Protein loss was continuously measured, and human albumin was given i.v. to compensate for the loss. In patients with gross ascites, the target was a weight loss of approximately 4 kg/day which was not always achieved. Three patients survived for more than 6 months. Eight died 4-17 days after dialysis, and six died during the procedure. The survival time is correlated with the diuresis (P < 005) but not with the 24-h sodium output, nor with the serum sodium concentration before dialysis. The most frequent causes of death were hepatic coma and gastrointestinal bleeding. Among the six patients dying during dialysis, two died from complications in the procedure, i.e. haemorrhage from the abdominal wound when the catheter was removed, and pulmonary oedema.
The poor prognosis in pronounced hyponatraemia is confirmed in this series, the mortality rate being 82%.
